Introduction
measured by the hypertensive patient or his relative The present guidelines of the World Health Organiswas substantially lower than the office BP. Several ation and the International Hypertension Society for reports 4, [9] [10] [11] [12] subsequently confirmed these obserthe diagnosis and treatment of hypertension are vations. Similar findings have been reported for the based on conventional blood pressure (BP) readings ambulatory BP. 13 at the doctor's office (office BP). 1 However, this Ambulatory monitoring provides the means to method has possible drawbacks, such as the white record a patient's BP over the whole day at procoat effect, ie, the transient rise of the patient's BP grammed intervals. On the other hand, home BP in response to the clinic surroundings or to the measurement is likely to be more cost-effective than observer. 2 Alternative methods of BP measurement ambulatory monitoring and has the potential to such as 24-h ambulatory monitoring and selfreduce the number of visits to the doctor, 14 to measurement at home (home BP), have gained improve compliance to the prescribed antihypertenincreasing acceptance. Such measurements have sive medications and therefore to contribute to a been reported to be more closely related with endtightening BP control. [14] [15] [16] [17] [18] [19] [20] Moreover, several autoorgan damage than the office BP. [3] [4] [5] Moreover, they matic devices have recently passed the standardised allow the collection of a large number of BP readings validation protocols.
21,22
These devices greatly during the day in the patient's natural environment reduce the need to train patients and can also be and are devoid of the white coat effect. 6, 7 In a pionapplied by patients with hearing loss. eering report 8 
Patients and methods
A repeated measures analysis of variance (ANOVA) Patients was used to assess time trends in the home BP measured during 10 days, and to compare each days BP Patients of 60 years or older (n = 462) followed at average with that of the first day. Hypertension was one family practice near Leuven (Belgium) were elidefined as an average sitting systolic office BP у140 gible for inclusion in the present study. However, mm Hg or diastolic office BP у90 mm Hg or being patients who were unable to come to the doctor's on antihypertensive drug treatment. office (n = 25), who had sight (n = 1) or hearing (n = 1) problems, who were mentally ill (n = 2) or institutionalised (n = 7) were excluded. Among the Results remainder (n = 426), 100 subjects were randomly
Characteristics of the population selected and invited to take part in the present study.
Of 100 randomly selected subjects, eight failed to attain the 5 mm Hg accuracy in measuring their BP. Another 18 subjects missed the appointment for the Data collection corresponding office BP readings, leaving 36 men At entry, the patient's anthropometric characterand 38 women for the present analysis. Their age istics, medical history and present intake of mediaveraged 70 ± 6 years, body weight 73 ± 12 kg and cations were recorded. All BP measurements were body height 163 ± 11 cm. Thirty-three subjects obtained within 1 month after enrolment. Patients (45%, 14 men and 19 women) were on antihypertentaking antihypertensive drugs did not change their sive medication. Fifty-four persons (73%, 23 men treatment regimen during the course of the study. At and 31 women) were hypertensive. In the 74 partihis office, the same doctor measured the systolic and cipants a median of 50 (range 43-50) BP measurediastolic (phase V) BP (office BP) in all patients ments per subject were obtained in the home according to the WHO/ISH guidelines. 1 He used a environment, either by the subjects themselves mercury sphygmomanometer and applied a larger (n = 37, 50%), or by their relatives (n = 6, 8%) or by cuff if the patient's arm circumference exceeded both (n = 31, 42%). 32 cm. The BP was first measured in the sitting position on both arms. If on two consecutive measurements a difference of at least 10 mm Hg persisted,
Comparison of office and home BPs all subsequent office and home measurements were
The average values of the office and home BP in the obtained on the arm giving the highest values. At supine, sitting and standing positions appear in one office visit, the doctor measured the supine, sit- Table 1 . In both the supine (−5.1 mm Hg) and sitting ting and standing BPs three times consecutively in (−3.8 mm Hg) positions the average systolic home each position. The supine and sitting measurements BP over 10 days was significantly lower than the were performed in random order each time after average systolic office BP. However, the opposite 5 min of rest. The standing measurements always was observed for the average standing systolic and followed immediately after the supine measurediastolic home BPs over the first day (+9.4/+4.0 ments. mm Hg), over the first 3 days (+8.0/+3.9 mm Hg) and For the self-measurements of BP at home (home over all 10 days of measurement (+7.3/+3.4 BP) a calibrated aneroid manometer was used with mm Hg) ( Figure 1 ). a membrane stethoscope integrated in the cuff. The doctor trained all subjects and/or relatives in BP self-measurement using a sphygmomanometer with Home BP changes over time double ear pieces which allowed him to listen in on In order to investigate the changes over time in the the Korotkoff sounds. The recordings of the subject home BP the morning and evening measurements in were considered acceptable when his/her values the same positions were averaged. Only for systolic were within 5 mm Hg of the doctor's readings.
BP (SBP) in the supine position the 10-day average The subjects or their relative measured BP at was lower than the 3-day average (−1.1 mm Hg, 95% home according to the protocol of Joossens et al, 23 CI −1.9 to −0.2 mm Hg). No other differences were ie, during 10 consecutive days, four times daily: (1) observed between the averages of the home BPs in in the morning lying in bed; (2) in the morning after each of the three positions if comparisons were 10 min standing; (3) in the evening, standing, before made between the first 3 days and all 10 days of going to bed; and (4) in the evening after lying in measurements ( Figure 2 ). bed for 10 min. An additional measurement was Figure 3 shows the average daily home BP, the obtained in the sitting position during the afternoon average home BP over the first 3 days and over 10 at least 1 h after a meal.
days as well as the average office BP values in the three measurement positions. Repeated measures Statistical analysis ANOVA in which each day of the home BP measurement was considered separately, showed a signifiData were analysed using the SAS-software (The SAS Institute Inc, Cary, NC, USA). Reported values cant day effect for supine SBP (F = 2.07, P = 0.04) Figure 1 .
Comparison of home BP in the morning and the evening
Standing SBP was always significantly higher in the evening than in the morning, supine SBP was only significantly higher in the evening when the average over 10 days was considered ( Table 2 ).
Discussion
The aim of the present study was to investigate how many days BP should be measured at home by the older patient or his relative before steady measurements are obtained. Only small differences were observed between the home BP averaged over 3 as opposed to 10 days. Furthermore, a significant day only few reported on its changes over time. Most investigators recruited older as well as younger subjects. 5,10,12,24,27,28,31-33 In all but one study, 28 BP was measured at least twice daily. In the majority of these studies the home BP measurements were performed in the sitting position.
11,16,24,26-29,31 However, in four studies 5, 10, 12, 25 the position in which the BP was measured at home was not specified. The results are contradictory.
A few authors found small but significant changes in the home BP over time. 10, 24, 25 In a study by Laughlin et al, 24 in which 90% of the subjects were on antihypertensive treatment, home BP was measured during 1 month. In the group of patients who did not change their antihypertensive treatment during the study, an overall significant decrease in the aver- Figure 2 Mutual differences between the average home BPs over the first day (HOME 1 DAY ), over the first 3 days (HOME 3 DAYS ) and age morning and evening BPs was reported. tensive subjects. They also report small but significant decreases of the self-measured home BP over a period of 1 25 to 2 10 weeks. and diastolic BP (DBP) (F = 2.24, P = 0.03) only. However, supine SBP decreased steadily over time In contrast to the previous studies, 10,24,25 several researchers could not find any significant change in (−0.29 mm Hg per day, 95% CI −0.49 to −0.08 mm Hg per day, P = 0.06), while for supine DBP this the home BP values over time. 5, 11, 12, [26] [27] [28] [29] In the studies by Kleinert 5 and Nielsen 21 on the value of home effect was not linear. For systolic (F = 0.53, P = 0.85) and diastolic (F = 0.52, P = 0.86) BP in the sitting BP measurements in hypertensive patients, no differences were found between the BP values taken at position as well as for systolic (F = 1.56, P = 0.15) and diastolic (F = 1.02, P = 0.43) BP in the standing home during the first in comparison with the second 11 and third 5 week. In a study by Bobrie et position no significant changes occurred in the dayby-day analyses.
al 26 in untreated hypertensives BP was measured at significantly change over time and this is in agreement with our findings.
SBP, resp. DBP: systolic and diastolic blood pressure; 1-Day, 3- The supine and standing systolic BPs were usuDays and 10-Days: average home blood pressure over the first day, ally higher in the evening than in the morning.
over the first 3 days and all 10 days of measurements.
These findings are in accordance with the literature.
Values are averages ± standard deviation. A positive difference indicates that evening BP is higher than Some authors only report higher evening values for morning BP (*P Ͻ 0.05, **P Ͻ 0.005, ***P Ͻ 0.001, n.s. nonsystolic BP, 10,24,25 while others report higher values significant).
for both systolic and diastolic BP.
29,31-34
Our study also confirmed the well-known fact that home BP values are lower than office values, 2, 5, [9] [10] [11] home for three consecutive weeks. An ANOVA did but only in the supine and sitting position. Hownot detect any difference between days. Padfield and ever, in the standing position, BP was higher at colleagues 27 studied the home BP in patients who home than in the office. This might be explained by were hypertensive (DBP Ͼ95 mm Hg) at an initial an orthostatic hypotensive reaction, since in the screening visit. All patients carried out home BP office the standing measurements were always permeasurements on three consecutive days and this formed immediately after the supine measurements, procedure was repeated twice at 2-weekly intervals.
while at home in the evening the standing measureThe investigators found no significant difference in ments preceded the supine measurements. BP from the first to the third day of each period of Seventy-three per cent of our elderly subjects home BP measurements. In a small study by Marolf were diagnosed as being hypertensive based on and colleagues 12 in treated and untreated hypertenoffice measurements and/or the intake of antihypersives the level of the home BP did not change over tensive drugs. This high prevalence of hypertension the seven consecutive days of measurements. In the framework of a community-based survey, Imai et can possibly be explained by the fact that subjects 
